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INTERNATIONAL EXHIBITION op 1862. 
SEASON TICKETS. 
Membera of the Society and others are in- 
formed that Season Tickets may be obtained at 
the Society's house, on application to Mr. S. T. 
Davenport, the financial officer. Price three 
gaineas and five guineas, the latter also admitting 
to the Horticultural Gardens and feUi during 

the season. 

GUARANTEE. 

The Gouncil beg to announce that the Guar- 
antee Deed is still lying at the Society's House 
for signature, and they will be much obliged if 
thofe gentlemen who have given in their names 
as Guarantors, as well as others interested in 
the Exhibition, will make it convenient to call 
there and attach their signatures to the Docu- 
ment. Signatures for sums amounting in the 
aggregate to £451,9iX), have been attached to 
the Deed. 



ELEVENTH ANNUAL CONFERENCE.— 
NOTICE TO INSTITUTIONS. 

The Eleventh Annual Conference between the 
Representatives of the Institutions in Union and 
the Council, will be held on Monday, the 23rd 
inst., at 12 o'clock, noon. Sir Thomas Phillips, 
Chairman of the Council, will preside. 

Secretaries of Institutions in Union are re- 
quested to forward, as soon as possible, to the 
Secretary of the Society of Arts, the names of 
the Representatives appointed to attend the 
Conference, stating at the same time, if possible, 
whether those gentlemen will also be present at 
the Society's Annual Dinner, which will take 
place on the following day, and of which particu- 
lars are given below. 

The Chairmen of, or Representatives from, 
the Local Boards of Examiners are invited to 
attend. 

The Council will lay before the Conference: — 

1. The Secretary's Report of the Proceedings of the 
Union for the past year. 

2. Beport of the Society's Examinations for the present 
year, and the Programme of the Examinations for 1863. 

8. Tlie neport of the Examinations of the Central 
Committee of Educational Unions instituted last year. 

4. The new List of Lecturers, printed in accordance 
with the wish expressed on the last occasion, as well as a 
List of Subjects suitable for Discussion Classes in Institu- 
tions. 

The following subjects arc suggested for dis- 
cussion : — 

C. Whether arrangements can be made to enable Ex- 
cursion Parties of Inetitntions in Union to visit the Inter- 



national Exhibition on some day or days to be agreed 
upon. 

6. The propriety of dii-ecting the attention of the Com- 
mittees of Mechanics' Institutions to the best means of 
rendering tliem places not only of instruction but of 
rational amusement for their niemtiera. In this would be 
included the question of providing refreshments. 

7. The quetition as to the length of the periods for the 
payment of Subscriptions to Institutions, whether half- 
yearly, quarterly, or at shorter intervals. 

8. The attention of Institutions will be called to the 
importance of establishing, from time to time, Special 
Local Exhibitions and Local Museums, by means of the 
efforts of the inhabitants of the various districts. 

9. Tlie expediency and means of establishing Com- 
petitive Exhibitions by Artisans of their works of skilled 
labour. 

Notice of any other subjects which the Re- 
presentatives may wish to submit to the Con- 
ference, should be given to the Secretary of the 
Society of Arts. 



ANNUAL DINNER. 



The One Hundred and Eighth Anniversary 
Dinner of the Society will take place in the 
Refreshment Room over the Central Entrance 
from the International Exhibition Building to 
the Horticultural Gardens, on Tuesday, the 24th 
inst., at half-past five for six o'clock punctually. 
The Right Hon. W. E. Gladstone, M.P., wUl 
preside. 

Applications for tickets (price fifteen shillings 
eacli) should be made to Mr. S. T. Davenport, 
at the Society's House; and it is particularly 
requested that those who intend to be present 
will take their tickets as early as possible in 
order to facilitate the arrangements. 



CONVERSAZIONI. 

The second and third Conversazioni of the 
present season will be held at the South Ken- 
sington Museum, on the 9th of July and the 8th 
of October. 



WHAT IS GOOD IRON, AND HOW IS IT TO 
BEGOT? 

(Concluded from page 466.) 

In a time of depressed trade the wrought-iron manu- 
facturer has an opportunity — which it might be thought 
he would not miss — of buying the best pig-iron at a cheap 
rate. Buthehimselfis the. firat to feel the pressure. It 
is the demand for wrought iron that slackens in the first 
instance ; and, whatever be the evils which excessive com- 
petition occasions by holiUng out temptations to economise 
in quality, thoy are greatly exasiierated by the struggles 
of a declining trade. 

Sucli a time of depression is tlie present. It commenced 
with the American failures and tlie monetary crfais of 
1857, and continued witli increasing severity till the be- 
ginning of 185'J, when tlie market showed symptoms of 
recovcMy. But the Fiench Emperor's declaration of war 
against Austria destroyed confidence and paralyzed com- 
mercial enterprise throughout Europe ; and subsequently 
the American tariff deprived the English manufacturer of 
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the chief foreign ontlut that was left. It is to be hoped 
the depression has readied its lowest point. I'rices can 
hardly be lower, hutitisonly too possible that more furnaces 
may be blown out, and more firms forced out of the trade. 
The large orderaof Government forarniourplates and other 
articles for which a superior quality of iron is confessedly re- 
quired, ought to have given an impulse to the market, bo 
&r at least as to increase the demand for the best iron, of 
which the supply is so very small ; but this is not the case, 
and the inference is irresistible, that the maimfacturers do 
not employ the best iron. It might, indeed, be supposed 
that the mere nnticipalion of a general recognition of the 
need for first-class iron would produce some effect on the 
market ; but the discouragements of long continued de- 
pression deaden all commercial energy. At suoh'a time 
speculatoi-s fear being too soon rather than too late in the 
field. Each man hopes not to V last in a race in which as 
yet no man has started, and he hesitates to make the first 
move. Alias yet remains irotionless. 

This, then , is the paradoxical condition of the iron-trade, 
which we have endeavoured to explain by tracing the 
steps by whicli it has been reached. Koblame is imputed 
to tlie manul'acturers as a liody, who have only obeyed 
the laws whicli regulate all commercial transactions. It 
would be foreign to the purpose to note the struggles of 
individuals wlio have held a course in opposition to the 
cuiTcnt of the times : wo have to deal only with general 
resullR. On the one hand we see a rapid declension in 
the use, and tlierefore in tlie production, of first-class iron ; 
involving a complete cliange, material and moral, in the 
iron-trade. On tlie other hand, we find a reaction in 
favour of the best iron, which, though real, lias hardly 
yet advanced beyond words. The public have discovered 
that, for certain puiposes of great importance, the substi- 
tution of cheap iron for good is a failure, but the pressure 
on the manufacturers is not yet sufficiently strong to divert 
them from the policy and practice of years ; and iience it 
is that, amidst all talk about first class iron, the demand 
for it has not increased. This circumstance is favourable 
at least to those who desire to be purcliasei-s. But it is 
scarcely possible that Government sliould avail itself of 
the opportunity. No Govei-nment can act with the energy 
and decision of an individual trader. It lacks central 
motive jxiwer. It is a huge giant, rendered helpless by 
the feeble and defective action of the heart. The ques- 
tion is not only, Wliat Govcniment ought to do ? but, 
How much can it do of what it ought ? 

Its first active step was highly judicious. More than a 
year ago it appointed a Commission, composed of men well 
known to the world for their scientific attainments, their 
practical acquaintance witli the manufacture of iron, or 
their knowledge of the requirements of the naval and 
military services, for the purpose of collecting such 
information as it will need for its guidance as one of the 
gi-eatest consnmei's — or it may be one of the greatest 
manufacturers — of iron in the country. No measure could 
be better advised to restore confidence to the manufac- 
turers — with whom, for reasons to be referred to presently. 
Government had become unpopular as a customer — and to 
give in some degree to Government itself the knowledge 
and the confidence nocessaiy to act with decision. 

But, however valuable may be the laboui's of the Com- 
mission in investigating the points to whicli their attention 
is specially directed, no more important service can be 
expected from them tlian ihe revival of those elementary 
truths the neglect of which has caused , and still threatens 
go much mischief. Nothing short of sucli an authority ig 
needed to re-establish the fundamental axiom already 
mentioned, that " in every stage of tlie iron manufacture, 
from good materials alone can first-iate quality be pro- 
duced." Nor less important is its corollary, that " The 
qualify of the materials is a necessary guarantee for the 
quality of the produce." The best materials, inde<d, 
avail little without the skill to work them, but nothing 
good can be made from bad materials, however skilfully 
combined and worked. 



The reader knows already what are the best kinds of 
pig-iron; the operation of manufacturing them into the 
best wrouglit iron may be made intelligible in a few 
sentences. 

The second process in the iron manufacture, which is 
the most delicate and difficult of the wliole, is called 
" puddling," because the operator or " puddler," mani- 
pulates the liquid metal in a small furnace, much as the 
labourer kneads the clay and water to form an impei-vioua 
substance. In the firat place, a judicious selection of tho 
best pig-iron must be made. But, before proceeding, it is 
desirable to clear up an ambiguity wliich clings to tho 
word " best" as applied to iron. So many are the uses of 
iron, that no iron is the best in the sense of being the best 
for aZ2 purposes ; but, in common parlance "best," used 
generally, denotes the first-class iron — the grey cold- 
blast, including all its various denominations applicable 
to different uses, and bearing different prices ; " best" used 
with reference to a special purpose, means that denomina- 
tion of first-class iron most suited to that purpose. In tho 
present case it does not imply the more expensive do- 
nominations of the cold-blast pig-iron, which are reserved 
for the manufacture of the highest class of machinery, but 
the "grey-forge" and the strong-forge," which are 
specially a<iapted for the operations of tlie puddler. It is 
not desirable that ihe iron selected should be all of the 
same make — for the best makes are in most cases im- 
proved by intermixture — nor even that it should be exclu- 
sively of " cold-blast." Small quantities of certain kinds of 
" hot-blast" may be combined, so as to improve tho quality 
of the compound ; and in the knowledge of these mixtures 
lie theartandthe secret of the forge-manager. When the 
pig-iron thus selected is put into the furnace, it is '• boiled ;" 
and in the course of this process (which it is unnecesfary to 
describe in detail) it casts olfits impurities in the " cinder;" 
hence it is obvious why this cinder, if thrown again into 
the smelting furnace, must damage the quality of tho pro- 
duce. If any part of the " charge" remains unmelted 
when the bulk of it is ready for working, the " ball," or 
conglomerated mass of white-hot iron into wliich the 
labour of the puddler works the molten metal, is unfit to 
be sulisequently manipulated into tlie highest class of 
wrought iron. Care also must be taken tliat tho fuel em- 
ployed should be the freest from sulphur that can be pro- 
cured ; and the " fettling" of the furnace, as it is called— 
that is to say, the arrangements made to protect it from 
the action of the liquid metal — should be of the best 
kind.* The white-hot ball just mentioned is taken out 
and subjected to the action of an enormous hammer, and 
while still red-hot is drawn out by means of " rolls" into 
bars or billets. It is now called " puddled iron," and is 
considered to be in a half-manufaeiured state ; but when 
made of the materials and with the precautions just men- 
tioned, it is already more advanced than is generally be- 
lieved. AVe have seen a wire of the size of a thread 
which had been drawn from a rod produced direct from a 
puddled billet in the mill, and to such iron as this any 
degree of quality thatjs desired may be given by further 
manipulation. 

But it is only to the best iron that fresh virtue is im- 
parted by repeated working, and there is at last a limit 
beyond whicli even the best can endure it no longer. The 
prevailing notion that all iron alike is improved by 
manipulation is doubtless derived from the traditions of 
the old time, when all iron was produced by the cold- 
blast ; and it has survived the state of things which once 
made it true. In the present condition of the manufac- 
ture it has led to ruinous mistakes. Inferior iron very 
soon attains the point after which it loses by being again 
subjected to the action of the fire ; and by the time it has 
reached the stage of " merchant bar" it cannot be worked 



*No positive rnle can he laid down as to tbe best kind of 
" fettling." Each district has its own method, wliich is proba- 
bly tbe beet suited to the materials. The point is one of great 
importance, as it seriously affects the quality of the iron. 
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further with advantage. Here, then, is an easy practical 
rule for the manufacturci''s guidance. When he needs 
iron for any purjioso tliat implies repeated workings of the 
metal, lie only prepares disappointment for himself or his 
customers if he is induced to employ any but the best 
quality. 

For the present purposes of Goveinment it will be uni- 
versally admitted (in words at least, if not in practice) 
that none but the beet iron can safely be used. But tliere 
iaanotlier point of great practical importance, on which 
tlicre seems to be a want of clear understanding between 
the Oovernmcnt and the contractors. The best iron may 
be so manufactured as to be endued witli the different 
properties of either hardness or tcughness as its distin- 
guishing cliarauteristic. The greatest degree of hardness 
of which iron is suBceptil)le cannot isc-oxist with the greatest 
degree of tougliness wliich, by a different mode of manipu- 
lation, might be given to the samo piece of metal. Hard 
iron, even the veiy best, must to a certain extent be 
iH'ittle. Tough iron gives up a iiortion of its hardness to 
retain its tenacity. It' to samples of hard iron theic is 
ap))lled a test to prove their sliarpness, they will prol)ably 
be found defective. But it by no means follows that tlie 
iron thus rejected is necessarily of an inferior quality. 

In the first instance tlien, to save time, money, and 
disappointment, it sivould be made clear wliether tough- 
ness or hai'dness is the quality required. If, for example, 
it is intended to replace tlie cinder rails, wliicli are split- 
ting, and crumbling away on many of our principal lines, it 
is plain tliat in constructing the new rail the surface 
part of it cannot lie made too hard ; but tlie lower part should 
be tough, in order to bear the prodigious strain to whiuh, 
botli laterally and vertically, it h sulijectcd. It is ac- 
cordingly proposed to make tlie " Iiead" as it iii called, of 
" steely" iron, but the lower part of tho rail of tough 
iron of good quality.* The same device has already lieen 
adopted for tlie b(.'St tires. The outside of the tire is made 
of a quality approaching to steel, but the inner portion 
nearest the wiiecl is of the best tough iron. 

In the iron for armour-plates it is understood that the 
highest authorities, both practical and scientific, concur in 
opinion that toughness is the quality to be aimed at, and 
in that case the best ■■ puddled bare" are the only proper 
material. If, indeed, it is desired to make a hard plate, 
Bcrap-iron, which is cheaper than puddled bars, is well 
adapted for tho purpose. But it is a point of the greatest 
importance — the misapprehension of which would cause 
aenous niisL-hief— that only the best scrap-iron should be 
employed. The term " scrap" has reference to form only, 
and it must not be assumed that fragments of good iron 
and fragments of bad are equalized in quality because 
they are identified in name. The best scrap-iron consists 
of tho fragments collected from the woricshops of the 
smiths and the lioiler-makers, who do not use the inferior 
qualities of iron. It is cheaper than the puddled bars, be- 
cause it is the remnant of a manufacture which has already 
made its profit, and because it is applicable to only a 
limited number of purposes. Between the best sci-ap-iron 
and the best puddled iron the difference is not in the 
origuial quality, but in that wliich has been imparted by 
furtfier manipulation : the scrap-iron, having already been 
60 frequently worked, becomes hard, and to a certain ex- 
tent brittle, by the complicated process of the armour- 
plate manufacture, throughout which the puddled irou 
retains its fibrous texture and its toughness. 

But if under the name of scrap-iron arc swept off the 
miscellaneous contents of the marine-stores, of unknown 
quality, varying from the best to the very wor-it, of un- 
equal sizes, and coming to the welding-point at diH'erent 
temiieratures; and, above all, if "old rails" are smuggled 
in under a new name, the question between scrap-iron and 

* It has been much disputed whether the two qualities oi 
iron can be satiafactorily irclded to;;ctbcr, but the difficulty 
bas been overcome, and there is no doubt but that an efficient 
•nd diiiable rail might be thus manafactnnd at a reasonable 
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puddled bars is no longer one of manipulation only, tut 
also of quality. 

If scrap-iron is employed to any extent, it i» hard to 
say what precautions would suffice to pusvent use of 
the improper kinds. The supply of best scrap-iron is 
altogether insufiScient to meet a large demand. Old rails 
— which are almost univei'sally made of cinder- iron — may 
be had at 208. less than the best scrap-iron, and 40s. or 468. 
less than puddled barti. Cinder-iron is an element of 
weakness wherever it is introduced. It is not tuiTied into 
good iron by being broken small, and it is only made 
worse by further working. It would be as hopeful to find 
the philosopher's stone and turn cinder-iron into gold as 
to work it into an efiiclent trust-worthy armour-plate. 

Among the many ox[iorimentB which it Is underetood 
have been tried at the arsenals, there remains untried one 
which well deserves consideration, and may lead to un- 
portant results. It is most desirable to ascei-tain the 
effect of armour-plates made of puddled bars ; and tlie 
experiment involves no preliminary exiiense. At Poi-ts- 
nioutli and elsewhere there are the hammers and nia- 
chineiy necessary for forging the plates ; it only remains 
to secure puddled bai-s of the liest quality, and on this 
point there is no fear of being deceived ; for, however diffi- 
cult it may be to make the best puddle bai-s, the process 
by which they are fried is simple and intelligible. It is 
merely necessary to strike them with a heavy hammer m> 
as to bond the extremities, both when red-hot and when eold ; 
for iron destined to make plates should stand both these 
opposite tests : not, indeed, because an armour-plate is 
ever to lie made red-hot, but because the iron, if not of a 
quality to be pliable when heated, will not retain its 
toughness throughout the workings which it must undergo 
bcl'ure it is formed into a plate. 

By the course proposed, the Government also would 
secure the advantage of comparing the expense and 
efficiency of its own hammered plates with the plates, 
lioth hammered and rolled, of its contiactors : and more- 
over it would be much assisted in deciding the great 
practical question whether the State should turn manu- 
facturer on its own account ; that is to say, whether it 
should buy the pig-iron, and then carry on all sulisequent 
operations at its own works. Tlie security as to the quality 
of the iron, the very great economy of saving the con- 
tractor's profit, and the independence of action which would 
be obtained by such a plan if it were ably cairied out, are 
advantages of the utmost importance. But, on tlie otlier 
hand, the heavy preliminary expense, the long delay of 
preparation, the possible loss and discredit of failure, are 
formidable objections. The one great difficulty, however, 
is to find, at first and for every part of the operations, 
competent management and competent superintendence 
of that management. It is said that the foundry at 
Woolwich was constructed on the most approved plan, 
and was conducted by managers of zeal and ability ; but 
in one point there was a deficiency — theie was a want of 
knowledge of the pig-iron mauuracture and of the trade. 
The managers bought ordinary iron, such as is sent into 
the market for ordinaiy purposes, and they analyzed and 
tested, they broke and they twisted, and, finding none 
that came up to their standard, they jumped to the hasty 
conclnsion that cast iron is unfit for ordnance.* Had they 
called in the aid of comi>ctition, and invited iron-masters 
to send si>eciuiens of iron Rjiecially manufactured for ord- 
nance purposes, they would, it is believed in the '• trade," 
liave procured a matcnal approaching neann- in toughness 
to wrought iron than would at present bethought ]>osiiible, 
and at a cost which (whatever price may be put on the 
specially manufactured iron) would have been trilling in 
coini>arison with the exiienso of the wrought-iron oril nance. 
The failure of this experiment — which seemed m hope- 
ful, and which so nearly succeeded — naturally raises fears 
for another experiment of the same kind, but on a much 



* The American method of casting otdnance hollow is said to 
be well worth our own coniidention. 
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larger scale, and of much greater difficulty and greater 
risk. The proposed plan offers a middle course. By 
liainmering their own plates with such machinery as 
they have now at their disposal, the naval and mililaiy 
Boai-ds will incur no loss if they afterwards abandon the 
design of manufacturing ; and if, on the other hand, they 

esrsevere in it, they will gain by this previous essay the 
nowledge and the confidence to proceed. If a plan so 
vast as the establishment of (Jovernment manufactories 
of iron for all naval and military purposes is ever to be 
successfully executed, it can only be done by expanding it 
gradually, and making sure of one step before another is 
hazarded. Time is needed to find, and experience to form, 
the men who are to carry it out. If the experiment of 
hammeiing plates is attended with success, the Admiralty 
may be tempted to lay down mills for rolling them and 
for other oiwrations ; but till its managers become very 
dexterous and expert as iron mastens, it would do well to 
avoid the operation of " puddling," and to continue to 
purchase puddled bars. In times of prospenty there is 
little of puddled iron in the market, as the manufacturer 
needs for his own use all that he makes, but at present the 
Government would have no trouble in procuring it ; and, 
if the demand were likely to be permanent, forges would 
soon be constructed for the express purpose of providing 
the supply required. 

Till the State turns manuf^turer, there remains to be 
solved the great problem how to secure from contitictors 
an article of the best quality in exchange for the best 
price. It is found by experience that the pre.sence of a 
Government Inspector at the works is utterly insufficient 
for the purpose. A paragon of integrity and ability, pos- 
sessing all the knowledge of the most accomplished iron- 
master, and gifted with the eyes of Argus and the vigi- 
lance of Cerbeius, without his taste for a sop, would be 
unequal to the task, unless he were endowed with powers 
of ubiquity ; and, if at last the execution of the contract 
is unsatisfactory, the Government is debarred from re- 
monstrance or rediess, as each step in the process has been 
sanctioned by its own inapectoi's. It would be better to 
substitute for the continuous inspection of a resident 
agent the occasional visits of a person higher in station and 
authority, whose business it should be to come at irregular 
intervals and without notice, to inspect the work and 
the materials, and to transmit specimens of both to be sub- 
jected to tlie appropriate tests, both chemical and mechani- 
cal, and also to look over contracts and invoices, and satisfy 
himself that the materials are in accoi-dance with the 
spirit of tlie contract. In this there can be nothing 
offensive to the manufacturer. This mode of inspection 
exacts fh>m him nothing more than the presence of a 
resident agent was intended to secure. Inspection of any 
kind implies want of confidence : there is no additional 
offence in making the inspection an efficient one. Truth 
has no aversion to daylight. Government, in this instance, 
has not shown itself one of tliose unreasonable customers 
\rho haggle for piiee, and expect impossibilities. It has 
ascertained that for its present purposes the best materials 
arc required. It has agreed to a price which amply 
covers the cost of the best materials ; and assuredly it may 
cLiim the right — or rather is Iwund to acknowledge the 
duty of ascertaining that the best materials are actually 
employed. 

^ If the present preparations for national defence are car- 
ried on, it is manifest that, eitlier as manufacturer or con- 
sumer, and more probably both, Government will for some 
time to come have very extensive dealings with the 
iron-trade. But unfortunately the regulations of the 
public offices are ill suited to such a conjuncture. Strict 
rules are undoubtedly necessaiy to prevent public business 
being hindered by the caprice or dishonesty of contractor, 
and the endless intricacies of form and routine have been 
introduced as the best safeguards against corruption ; but 
tlicy impede the intercoui-se witli tlie manufacturer, and 
they paralyse the action of official Boards to the most 
mischievous extent. Some time ago an advertisement 



appeared in the Timei inviting tenders for supplying the 
Admiralty with " melting" iron. On application at the 
office it was found that tenders were wanted only for the 
supply of the iron of two specially-named firms 1 Pro- 
bably no one is to blame for this absurdity. The board 
could not throw the matter open to real competition, for 
there was no one to take on himself the responsibility of 
deciding between the competitors; they could not send an 
order direct to the firms in question, as any private com- 
pany would have done, for there was no one to take on 
himself the settlement of the price. Not to incur re- 
sponsibility must of necessity be the limit of every subal- 
tern's ambition. If he steps beyond this, if he attempts 
to benefit the public set vice beyond wliat is written, he lias 
to encounter ridicule and obloquy from liis equals, and is 
not always rewarded by encouragement from his superiors; 
he has no resource but to shelter himself l>eliind precedent, 
and take refuge in unchangeable routine. Tlie regula- 
tions whicli insist that samples for trial shall be paid for 
by the manufacturer, and many other galling pretensions 
which could be set up by no other customer, save in reality 
nothing to the public, and place the Government in a po- 
sition of great disadvantage. Manufacturers complain 
that their work is in many cases submitted to incompetent 
judges, who decide witliout appeal ; and delusive com- 
petition, estalilishcd merely to avoid official responsibility, 
deprives the Government of all the advantages which a 
real competition would secure- 

The object to be attained is to confer on Government 
powera as nearly as possible approaching to the freedom of 
action possessed by a private fii-m, without unduly relax- 
ing the restrictions which must he imposed on a public 
office ; and to place its relations with the market as far as 
possible on the same easy footing as those of eveiy other 
ti'ader. AH schemes which have been devised for this 
purpose resolve themselves into the appointment of an 
officer or a board, with vaiying devices for securing the 
honesty and capacity of these new officials. The objec- 
tions to such a plan are many and weighty, and the time 
is not yet come when the Government could be induced 
to adopt it, or indeed would tie able to carry it through 
Parliament. But at least palliatives may be applied. 
Heads of departments might do much by examining into 
details which are not usually brought befoi-e their notice, 
and by revising the rules of their respective offices with 
reference to purchases and contracts for iron. Without 
forgetting that they are Ministers of the Crown, let them 
consider what should be their course if they were the 
chaiimen of great trading companies. Great companies, 
it is true, are often encumbered with many of tlie diffi- 
culties of routine which beset the offices of the State ; 
but to a different degree, or their business would come to 
a standstill. Government may be assured that the im- 
pediments with which it has surrounded itself are very 
repulsive — never else could so much unpopularity have 
attached to a customer whose credit is so good and pay- 
ments so regular. 

Above all, the Government wants agents who possess 
the information which every individual similarly situated 
would require for .the protection of his interests. As a 
mode of providing such for the future, it might be advan- 
tageous to encourage some of the many intelligent officers 
in the service of the various departments to acquire a 
practical knowledge of the iron trade, to the extent of 
learning the pi-oducts of the different districts, the proper- 
ties and qualities of the various makes of iron, the theory 
of intermixing them with the best effect — in short, to 
gain a general acquaintance with the nature and 
management of the various processes of the manu- 
facture. To this might easily he added the study of 
chemistry and mineralogy, so far as they bear on the 
production and working of iron. All this would be but 
superficial information, if they were to turn manufacturers 
on so slender a stock ; but thus instructed they would be 
intelligent negoclaters in all dealings with the iron-trade, 
and they would relievo their respective boards of the 
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helplessness and distrust — the necessary consequences o' 
ignorance — which have so much impeded tlie tiausactiuns 
of Government with its contractors. 

Never before did tlicre occur an instance in history 
where a matter of commercial and manufacturing policy 
assumed sucli gigantic im|)oriance as belongs to the iron 
question at the present moment. If, a quarter of a centiuy 
ago, a political economist had been asked to name the 
conditions most favourable to the security and prosperity 
of the country, he could liave devised nothing more 
promising than that supremacy in commerce and in war 
should be made dependent on superiority in the manu- 
facture of iron ; that iron sliould be the armour of our 
navy, and the material of our commercial marine — perhaps, 
too, the coating of our fortifications. Sucli conditions liave 
been realised ; but instead of the energy imimvtcd by 
knowledge and experience, instead of the alacrity of an- 
ticipated tiiumph, they find among us error and bewilder- 
ment. Instead of pouring into our docks and arsenals a 
steady supply of impenetrable ship and armour plates, we 
are disputing about wliat is good iron, and are struggling 
to use what is not. Nevertlieles?, the impulse is given — 
ill or well the movement will go on — our wooden 
walls are rapidly transforming themselves into iron. The 
cost will be enormous. It depends on the direction for 
good or for ill now given to the iron manufacture whether 
tiie expenditure be not made in vain. 



ASSOCIATION FOB THK PREVENTION OF 
STEAM-BOILER EXPLOSIONS, MANCHESTER. 

At the last ordinary monthly meeting of the Executive 
Committee of this Association, held at the offices, 41^ 
Corporation-street, Manchester, on Tuesday, May 27th, 
1862, Thomas Schofleld, Esq., in the chair. Mr. L. E. 
Fletcher, chief engineer, presented his Monthly Report, of 
which the following is an abstract : — 

" During the last month there have l)een examined 316 
engines and 464 boilers. Of the latter, 9 have been ex- 
amined si^cially, 10 internally, 74 tlioroughly, and 371 
externally ; in . which the following defects have been 
found : — Fracture, 6 (3 dangerous) ; corrosion, 50 (7 dan- 
gerous) ; safety-valves out of order, 6 ; water-gauges, ditto, 
15 ; pi'essure-gaugeg, ditto, 5 ; feed-apparatus, 1 (danger- 
ous) ; blow-oH' cocks, ditto, 84 (2 dangerous) ; fusible 
plugs, ditto, 6; furnaces out of shape, 6 — total, 129 (13 
dangerous). Boilers without glass water-gauges, 29; 
without pressure-gauges, 10 ; witliout blow-ott' cocks, 34 ; 
without back pressure-valves, 33. 

" Explosions continue to occur to every desciiption of 
boiler. One has happened during the last month to a 
locomotive in the vicinity of London, and another to a 
stationary boiler on the Clyde. Botli of these were — as 
it is hardly necessary to state— lieyond the spliere of the 
operations of tlie Association. Eaeli of these explosions 
was attended with fatal consequences, but I am not at pre- 
sent in possession of the engineering facts. 

" The recent very frequent occurrence of explosions lias 
monopolised, by the bare recital of their detail,", the 
entire space of the late reports, and left no room for con- 
siderations resulting from them, to which I think it is 
important attention should be drawn, and this, there- 
fore, I now purpose to do. 

" It will be remembered that one of the late explosions 
arose from the failure of an angle iron, on which alone — 
as on a single thread — a large crown plate depended for 
its support. Sevei'al other explosions occurred to exter- 
nally-tired boilers through failure of the plates just at the 
seams of rivets exposed to the flame. In some of such 
cases the plate is found to crack at the rivet holes ; in 
Others leakage occurs, from which corrosive action sets in, 



and steadily continues until the plate becomes so thinned 
that rupture and explosion ensue. Some explosions 
have occurred from coiTosion, consequent upon external 
damp ; others, from acidity of the water ; while others 
again, of somewhat earlier date, have been occasioned 
by the collapse of the furnace tubes, consequent upon 
the weakness of construction, which would have been 
remedied by the adoption either of flanged seams, J or 
angle-iron hoops, or other similai' means. 

" Thus it will bo seen that all the above explosions 
occun-ed from the most simple causes, and that no mystery 
whatever need be attached to any one of the.ii ; while by 
suitable construction of the boilers in the first place, and 
due attention to their state of repair in the second, these 
explosions would in every case have been prevented. 

" I am estrcmelj- desirous to keep this practical view 
of steam boiler explosions constantly in sight, since I am 
persuaded no head will be made against them generally 
as long as their causes are considered to be matters of mys- 
tery, and their occurrence one of chance. 

" Veiy few of the explosions that come under my notice 
occur from shortness of water, and I believe that to be a 
much-abused idea, and the numl>er of explosions resulting 
from it to be much exaggerated. It appears to lie an 
almost stereotyped verdict at inquests, and the boiler at- 
tendant being'frequently killed, there is seldom any wit- 
ness to the contrary. 

" I find that by far the must frequent cause of explosion 
is the insufficiency of the boiler for its working pressure, 
either on account of its original constmction, or state of 
repair consequent upon use ; while those explosions result- 
ing either from deficiency of water, or from extraordinary 
or reckless pressure, are com])arativcly rare. In other 
woitls, to prevent misapprehension, I tind that explosion 
is more frequently due to weakness of the boiler than to 
excessive pressure of the steam. 

" I know no means of asceitaining the sufficiency of the 
original constmction of a boiler, or of testing the weak- 
ness produced upon it by wear and tear — in short, of test- 
ing either newer old boilers— equal to the use of hydraulic 
pressure, and think all steam users would do well to make 
systematic use of this test once a year. In France, I be- 
lieve, this plan is rendered compulsory by the Govern- 
ment, and it would be well were it generally adopted in 
this country voluntarily. Weak places in the plates may 
pass undetected, even on careful examination, while some 
parts may be inaccessible and concealed from view, but 
the hydraulic test is sure to detect and expose them all. 
Its timely application would have saved that most dis- 
astrous explosion which occurred some time since, here in 
Manchester, at a locomotive establishment second to none 
in the kingdom for its high reputation, and since a defect 
(lassed nnnoticed at such an establishment, where the 
construction of boileis, as well as the quality and strength 
of plates may well be supposed to have been thoioughly 
undei'stood, it surely argues the necessity of the hydraulic 
test being generally applied. 

•' Mr. Muntz, a steam user in Birmingham, states, in a 
letter published un the Millfield boiler explosion, that 
he has for years adopted, with advantage, the plan of an 
annual hydraulic boiler test, and consider it a duty he 
owes to his workmen in consideration of their safety. 

" The application of the hydraulic test is so simple, and 
the pump required so small, thi' eiicli steam user could 
provide himself with one at very little expense, or some 
parties might find it worth their while to take up the 
proving of boilers by water pressure as an itinerant speci- 
ality of cngineeiing practice. This Association would be 
glad to assist in the general application of the hydraulic 
test, by inspecting the boilers when under pressure, and I 
feel convinced that, were the practice of this annual test 
generally adopted, which I trust it soon will be, explosions 
would become nearly, if not entirely, extinct." 
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YORKSHIRE UNION OF MECHANICS' INSTI- 
TUTES. — MEETING AT DEWSBURY AND 
BATLEY, 

The twenty-fifth annual meeting of the al)ovo Union 
was held on the 22nd of April, the conference of delegates 
taking place at Batley, and the loirit at Dewsbuiy. There 
was an unusually large attendance of delegates from all 
parts of the country. 

The conference commenced at eleven o'clock, in the 
Public Hall, Batley, Mr. E. Baines, M.P., the President 
of the Union, occupying the chair. Mr. Milnes, M.P., 
Mr. J. D. Dent, M.P., the Mayor of Leeds, and the 
Mayor of Halifax were also present. 

The Chairman, after refering to the alteration of the 
period of holding the meeting, and observing that he was 
happy to Fee by the attendance, wliich was unusually 
large, that there had been no serious inconvenience caused 
by the change of day, said he thought he might justly 
congratulate the delegates and members of the Yorkshire 
Union on their having met to celebrate the 2&th anniver- 
sary of the Union, and that they did so under ciream- 
ttances of continued liarmony and usefulness. They began 
witlj a veiy small number, — some who were on the plat- 
form, as well as himself, saw a meeting at which only 
thh'teen Institutions in Yorkshire were represented a 
quarter of a century ago, and now they had in tlie Union 
143 institutions, containing an aggregate of upwards of 
2S,000 memliei-s. The last twenty-five years had been a 
period of very remarkable prosperity, and of a degree of 
popular improvement and of intellectual and moral pro- 
gress which had coiresponded with the material prosperity 
of tlie country ; and ho tliouglU that Meehanics' Institu- 
tions had contributed to, as well as shared in, tliis general 
improvement. Tliey would all be very gratified to know 
that their Union also prospered, as well as the individual 
Institutes. During tlie past year, indeed, they had Iiad a 
alight depression, caused by a decline in the commercial 
pros|)erity of the country ; but that, they could not but 
hope, was altogether temporary, and would very soon be 
recovered. 

Mr. J. KiTsox, jun., one of the hon. secrotaries, read the 
report, in which the Committee congratulated the delegates 
upon tlie fact of tlie Union having completed a quarter of a 
century of existence, this lieing the 25tli annual meeting. 
The treasurer's ropoi t is substantially satisfactory, and shows 
that there is a good balance in liand, so that the question 
of finance does not interfere with the ellorts of the Com- 
mittee, and tliero is ample means for the extension of the 
operations of the Union. The flourishing state of the 
(Ociety's finances is, in a great degree, due to the labours 
of the agent and lecturer, Mr. Barnett Blake, who loses 
no opportunity for pressing the claims of tlie society on 
the friends of education, and who also transacts the current 
business with regularity and assiduity. Mr. Blake has 
delivered SI lectures, attended Ifi toiriet, and paid 81 
visits to Institutions for tlie purpose of giving advice and 
assistance. The following statement conveys a general 
idea of the ^sition of the Institutions composing the 
Yorkshire Union : — 

SUMMABY OP THE BeTDBNS FOB 18G2. 

Number of Institutes in the Union 143 

Total numliera of members estimated at 25,000 

Beports received from Institutes 128 

Dumber of members reported in 121 Institutes— Males 19,84S 
Do. do. do. Females 2,430 

Annual income of 106 Institutes „„. £i2!l60 

Number ofTolumes In the libraries of 116 Institutes 13?,2S0 

Number of issues of boolis in 101 Institutes 307,836 

Number of issues to each memlier it 

Number of books added during the jear to 116 Institutes S,944 

( Being an increase of 4'G per cent.) 
NombK of periodicals takes n 113 Institutes :— 

Weekly 369 

Monthly „„, 600 

Quarterly 60 

— 1,0U 



Newspapers 9^9 

Number of lectures delirered at 93 Institutes ', soi 

Of wliich 117 vera paid, and 387 gimtaltooi, and they hara 
been classified as fidlowi ^— 

Scientific lis 

Literary 363 

Musical _.... 29 

604 

In 83 Institutes, containing 18,473 members, the number of 

pupils belonging to classes is returned 1,698 

In 79 Institutes, containing 12,371 members, the number of 
members lielonging to the operative classes, dependent on 
weekly wages, neither clerks nor bookkeepers, is returned... iJlVt 
(Being aproportion of 70-6 per cent.) 

Institutes returned as exempt from local rates 31 

Do. not exempt, or only partly so 24 

COMPABATIVE TaBLE. 

Increase, Decreaae. 

1861. 1862. No. p.ct. No. p.ct. 

Members in 120 Institutes... 22,990 22,089 601 2-2 

Do. 61 do. ... 8,601 9,861 1,260 14*6 

Do. 69 do. ... 13,989 12,228 l,J6l 1»'6 

Females in 79 do. ... 2,499 2,282 177 v-j 

Income of 109 do. ... £12,373 JB12,161 £222 1-8 

Periodicali 106 do.W... 323 347 24 7-4 
M... 662 668 6 l-l 

Q.. 68 60 2 3-4 

Newspapers 934 941 7 o-7 

Lectures at 79 1 Paid 120 111 a ».« 

Institutes ...(Unpaid ... 423 349 78 It-4 

Scientific... 132 lOl si 23-6 

Literary ... 389 328 «i i«.a 

Musical ... 22 27 C 22-7 

Books In Libraries of 116 

Institutes 131,306 137,260 6,944 4-t 

Issues in do. 94 do. 286,091 279,434 6 667 S-0 

Pupils in Classes of 71 do.... 6,966 6,911 ' « og 

The result of the comparison of these figures with those 
returned in former years is not veiy invourahle. As com- 
pared with last year there is a decrease in every depart- 
ment, exucpt in those of periodicals, books, and musical 
lectures. When the gi'eat efforts that have been made of 
late years to extend and to provide new buildings for Me- 
chanics' Institutions are considered, and also when it is 
known in how many cases these efforts have been success- 
ful, it seems but natural to expect very diflerent results. 
The numerous buildings that have been erected in the 
course of a few years have been provided bv tlio liberality 
of the well-wishers of these Institutions, and in most cases 
have contained every necessary appliance and airangeuient 
suitable for the object desired to be attained. The interest 
of the capital invested is equal to an annual donition of 
considerable amount, and in some cases is as much as 
Gs. 8d. per head [ler annum. This is a very large sum 
and ought to bo the means of placing the Institutions re- 
ceiving it in the most prosperous position. The large In- 
stitutions in the Union maintain their position of useful- 
ness. In a few casea they have made a slight ad- 
vance, but the general course of the smaller Institu- 
tions has been retrograde. The explanations of this have 
in most cases referred to the general dulness of trade, 
and the consequent inability of operatives to pay the 
cost attendant upon their membership of an ln^tituto 
Many of the reports state that it is difticult or impossible 
10 keep up the interest of lectures. It is not every place 
wliere gentlemen in sufficient numbers and of adequate 
ability can be found to give gratuitous lectures requisite to 
maintain the ottractions of this form of instinction. The 
payment of competent lecturers, again, is quite beyond tho 
nieans of many institutions, and, even where funds exist 
It will often be found more useful to expend them in inl 
creasing the efficiency of the institution, in payment of 
teachera, or adding books to the lil)raiy, than in" lectures 
It is, therefore, desirable that where good gratuitous Jecl 
tures cannot be obtained, some substitute should be pro- 
vided. Apparently one of the best that has yet been snjr- 
gested IS the plan of what is now becoming well known by 
the title of Fenny Readings. This plan was originated at 
Ipswich, in 1859. It has been tiied in one Yorkshire 
Institute— that of Masham— and the report speaks well 
both of its success and of the " incitement given to 
young men to read and study the best authors, as well as 
the acquisition of a better style of language in which to 
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clothe their own Bentimenis in convei'sation." Ill other 
institations they have also been tried and proved very at- 
tractive. In consequence ofan instruction from the last An- 
nual Conference of Delegates, the Cumuiittee obtained 
returns from the Institutes for the puriiose of asceitaining 
what praportion of the members of Mechanics' Institutions 
belonged to the operative classes. Out of 79 Institutes 
that have sent in replies, and which contain 12,371 meui- 
bera, the large proportion of 8-719 or 70-C per cent, are 
operatives. This shows that the common statement tliat 
"Mechanics' Institutions contain no mechanics" is not 
well founded. It is, however, a matter of deep regret 
that so large a proportion of the population, whether 
operatives or otherwise, avail tliemselvcs of the advan- 
tages Gucli institutions offer. It suggests tlie inquiry 
whether, as a preparatory step, and as supplementary to 
t)ie existing Institations, there sliould not also be Institu- 
tions less ambitious in their character, aiming less at in- 
struction, and more at the reci'eation of those classes whom 
it is desirable to secui-e from the influence of the tempta- 
tions to vice. An Institution called the Working Men's 
Institute lias been opened, which is more calculated to 
meet the tastes of the worliing man than anything SIo- 
chanics' Institutes have yet endeavoured to accomplish — 
in fact it partalvcs more of the character of a club. The 
adnii»«ion fee is one penny per week, whicli pays about 
half the expenses, the rest being raised liy a few patriotic 
and public-spirited gentlemen. The nuniliers fluctuate 
consiilerably, according to tlie attractions provided, but 
th'j;ii are generally from "CO to 1,000 memherB. In ad- 
dition to a library, reading-room, and regular gratuitous 
lectures, there is a room for chess and draughts, where 
not less than 100 working men are playing every night. 
There is also a lava'ory and smoking room, tea and coffee 
being supplied at one penny per cup. Tliere are dramatic 
performances by amateurs, and frco concerts. Tiiere is 
also a Penny Bank in cuiincclion with the Institution. 
The number of Institutes cither possessing builduigs of 
their own, or in course of doing so, continues to increase. 
Tlie Huiislet Mechanics' Institution lias now a very com- 
modious structure, ready for the opening ceremonial, which 
has Iwen erected at a cost of above £1,6U0. At Guisbro', 
ttiraugli the muuiticence of Col. Challoner, Joseph Pease, 
Esq., and others, an excellent building for a Mechanics' 
Institute has been erected at a cost of about £6(X). At 
Marske, which possesKcs an Institute really efficient in 
class instruction, the lilierality of the Karl of Zetland has 
provided a site and £200 towards a building, and the fund 
having been increased by Joseph Pease, Esq., and otheis 
to about £600, the Institute will sliortly be second to 
none in the country, in proportion to the population of the 
place. Even Appleton Wiske, a small village near North- 
allerton, will shortly have a building for its Institute in a 
style suited to its liuiited means. With such cnomious 
examples of public spirit, it is not fllting that the capital 
of the West Hiding sliould be left behind in the race, and 
it is thereibre gratifying to notice that the Committee of 
the Leeds Mechanics' Institution are making strenuous 
exertions to obtain tliu nccci'sary funds for the erection of 
a building suited to their requirements. It will comprise 
ample accouimodation for the School of Art, in addition 
to a spacious lecturc-liall and other rooms. The Com- 
mittee luve determined not to commence building until 
the sum of £10,000 has been raised, and it is hoped that 
the liberality of the public will very soon supply the small 
additional sum required to make up tlie amount. 

Mr. B. Blake, the agent and lecturer of the Union, then 
read his report, in the coui-se of which he observed : — 
" During the season just closed I have delivered about 
6fly lectures ; and, confirming my previous experience, I 
have fuund those of an amusing character to prove the 
most attractive. They have not, however, been without 
their uses in increasing the attendance, and thereby 
aflording a wider field in which to advocate the claims of 
the Institute to public support. It is a common complaint 
tiiat, in very many instances, the attendance at lectures is 



uncertain, and almost too small to justify the committee 
in incurring the necessary outlay. If the advantage of 
having lectures be limit«(l to thesimple test of whether 
they will pay, tlieix; can be little doubt that, in perhaps 
the majoiity of cases, they biing rather loss than profit. 
This is scarcely, however, a fair criterion by which to 
judge of their ell'ccts ; they should be followed by increased 
attention to the subjects on which they treat ; and they 
also serve to give additional publicity to the existence, the 
advantages, and the operations of the Institute — a point 
which has been too often neglected. Much, however, of 
the failure of lectures, as a means of usefulness, may be 
attributed to their desultory character, in many Institutes 
being delivered at long intervals, requiring special an- 
nouncements, and, of necessity, involving additional ex- 
pense with fewer equivalent results." 

Mr. J. H. Shaw propased the following resolution : — 
" That this meeting desires to record its sense of the heavy 
loss which Mechanics' Institutions, in common with the 
other educational bodies in the kingdom, have sustained 
by the decease of the late deeply lamented Prince Consort, 
by wliose supiwrt and encouiagement their progress has 
been greatly promoted, and whose memory they, in com- 
mon with the rest of her Majesty's subjects, hold ui the 
highest honour." 

This was unanimously adopted. 

Various subjects were then discussed, and a compli- 
mentary vote passed to Edward Baines, Esq., M.P., for 
his valuable services as President of the Union, and for 
his conduct in the chair. 

An evening meeting was also held, at which B. Monck> 
ton Milnes, Esq., M.P., presided. 



PAPER MANUFACTURE. 

The Special Catalogue of the Austrian department of the 
International Exhibition is printed on paper in which maiise 
fibres form the principal material. The following letter, 
in reference to the remarks in Mr. Uawes's paper on the 
£;xhibition, has been received from Professor Arenstein, 
member and chief reporter of the Imperial Austrian 
Commission : — 

*■ International Exhibition, 1862. 
"10th June, 1S62. 
" IS, Brompton-row, London, S.W. 

" Sib,— Permit me to draw your attention to an am- 
biguity contained in the very interesting paper of Mr. Wm. 
Hawes, " On the International Exhibition of 1862," which 
appeared in the Journal of the Society of Arts, of the 30th 
May. In reference to (apcr manufacture, Mr. Hawes 
says : — "It may be interesting to mention that the 
Austrian catalogue is printed on paper made from maize 
fibres, mixed with cotton and linen rags; the French 
catalogue on paper made from maize and cotton rags." 
These lines may lead to the conclusion that the catalogue 
of the French exhibition is printed on paper made from 
maize and cotton rags, while the intention of Mr. Hawes 
was certainly to mention the fact that the English, French, 
and German editions of the Austrian catalogue are printed 
on three ditlerent kinds of maize paper, viz., the German 
edition on paper consisting of maize fibres and linen rag8,'the 
French on paper of maize fibres and cotton rags, and the 
English edition on paper produced from maize fibres and 
linen and cotton rags. 

" I will thank you to insert this explanation in the co- 
lumns of your Journal. " 1 am, &c., 

"JOSEPH ARENSTEIN. 

" To the Secretary of the Society of Arta." 

The following remarks are taken from the Preface to 
this Catalogue : — 

" Where shall we in future get our paper from, if the 
consumption of paiier increases in the same ratio as hi- 
therto, and rags are perpetually becoming dearer? This 
is the question long since asked not only by paper manu- 
factureis, but adso by those for whom the prices of paper 
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are of vital importance. Since ragi cannot be produceil at 
pleasui'e like many anotlier raw material, we must direct 
our attention to a isubstitute that may answer ttie natural 
lawb of supply and denianil. Such a substitute is found in 
the maize plant. This plant afTords excellent paper, whctlier 
its fibrous substance be intermixed nitli rags or not. In 
tliis catalogue we offer specimens of Ix)th pu'.e and mixed 
maize-straw paper, the German catalogue l>eing printed 
on paper consisting of maize fibres and linen rags, the 
ITrencli on paper prepared of maize fibres and cotton rags, 
tlie Englisli on such as is produced from maize fibres, linen 
and cotton lags. The (laper of the German catalogue is 
white ; that of the French blue ; and that of the English 
yellow, in accordance with the wish of the Commission. 
The covers of the French and tlie English catalogue are 
of the same paper, but thiclcer than tliat of the catalogue 
itself ; whereas the cover of the German is made mei'ely 
of maize fibre stuff. The present notice is, in all three 
catalogues, printed on pure, bleached maize fibre material 
almost entirely cleansed from its gluten. This sample 
shows that pure maize straw paper is characterised liy a 
great degi'c.3 of transparency. As exliibited in the octavo 
leaf bound up with this catalogue, the before-mentioned 
quality, among others, renders it excellent for tracing 
tissue paper ; and this transparency being natural, such 
tiacing tissue paper can be produced cliea^wr than any 
other aiiificial one. The maize fibre paper is also pecu- 
liarly suitable for lithographic purposes. 

" By reason of tlie fibrous substance of the maize plant 
being endowed with extraordinary tenacity, it is especially 
to lie recommended, lilce parchment, for documents and 
deeds. Slaizo straw paper res'sts the influences of time 
even more effectually than parchment, the gluten con- 
tained in the maize plant being better qualified tlian any 
other known material to resist putrefaction. Maize paper 
is, therefore, much less subject to decomposition than 
parchment, which consists of organic animal matter. As 
to the cost of production of maize straw paper, it would 
exceed that of paper manufactured of rags, if there liad 
not recently been discovered a quality in tlie maize fibre, 
securing to it a far better means of converting it into use 
than by working it up into paper, viz., that it can be spun 
and woven like flax and hemp. This discovery has al- 
ready passed the experimental stage, for there exist already 
establishments in Vienna and Schloglmulile, near Glog- 
pnitz, where maize flax, as it is called, is spun and woven 
in considerable quantities. The process of producing 
maize flax is the inventor's secret, and patented iu all 
great states of Europe ; but all patents not yet being in 
his hands, productions of his new invention could nut as 
yet be sent to the Exhibition. What renders maize flax 
weaving highly advantageous, is, that the worst waste of 
maize straw yields excellent pajier, which is sufficiently 
proved by the paper manufactured of such waste and made 
use of for printing the present catalogue on." 



EXTBACTS FBOM THE REPORTS OF HJJ.M. 

CONSULS. 

(CmUntudflvmpaijt 163.; 
Sak Sebastiax, Spain. — This province produces various 
rich ores, zinc ones especially — such as calamine and 
blende. The former is appropriated (as far as the crop- 
pings go) by the lloyal Austrian Mining Company for its 
manufactoiy at Aviles, and 750 tons of the latter, con- 
taining atiout 40 per cent, of zinc, wera exported to 
Belgium in the course of 18S6. Numerous productive- 
looking veins of calamine and copper, although duly 
registered by their discoverers in conformity with the 
Spanish law upon mines,-rcmain unwoiked, principally 
because land-carriage is so costly and insufficient ; but 
according to official data before me, it seems probable that 
blendes, calamines, and galenas, will be shipped in rather 
considerable quantities. Coal has not yet been found, and 
the iron ore is of such inferior quality, that on an average, 



3,000 tons of that mineral are annually impoi-ted from 
Biscay by undecked coastera, for the manufactu'-e of the 
justly-celebrated fire-arms and other iron-work of Gui- 
puzcoa. Since the termination of the Carlist war the 
industrial progress of Guipuzoca has been rapid, and it 
now possesses four cotton, two cloth, four papei', two fire- 
arm, one anchor, two nail, two H>ap, one porcelain, one 
glas!i, and two composition-candle manufactories, besides 
an iron foundiy, and sixty large forge.«. The cotton 
goods manufactured are ■■ retortas" and ■' elefantinas" 
(domestics), together with printed calicoes, 

Santander, Spain.— Santander, a seaport town on the 
coast of Cantabria, Ixjrdering the Bay of Biscay, is situated 
in latitude 43* 28' 20" and longitude 0° 0' 4". It has a 
large open harbour or bay, by which it is bounded on the 
south, and the place is, consequently, much exposed to the 
strong gales of wind which blow from that quarter, and 
prevail in certain seasons of the year, particularly during 
the autumn. On the north the place is protected by 
a small ridge of hills which begins to rise at the entrance 
of the port, and continues for about six miles in a westerly 
direction. The town is built at the distance of IJ mile 
fiom the entrance into the harbour. On the south side of 
the above-mei.Lioned ridge of hills, and the old part of 
it, stands upon a bed of ground uf a calcareous and argilla- 
ceous nature, similar to what is to 1x3 found in all the 
surrounding districts. The population of Santander, 
which is the capital of the province of the same name, is 
reckoned to be 20,000. The port is of good depth, capa- 
cious, and safe, and has good holding-ground. It is like- 
wise of ea.sy access for ships of any burden, at high tide. 
The rivers Cubas and Fijero, and a small stream from 
Solia, formed by the natural diainage ot the upland, and 
mountains on the south, and eastern sides of the harbour, 
flow into the latter, but are navigable only for a very short 
distance by small craft. Not far from the entrance, 
towards the west, on Cape Mayor, there is a light-house 
with a revolving light, established u)K)n one of the 
most recent and improved systems of modern invention. 
Another light-house, though of smaller size, is in couise 
of erection, and it is expected will be shortly built on a 
rock called Pena de Mogro, at the very entrance of the 
harlwur. The works for the cleaning of the port are 
cairied on by means of two dredges driven by steam, and 
the luggers or barges which they fill with mnd and sand 
raised frani the bottom, are also taken away by a steam- 
tug to difi'erent places. A new mole, undertaken by 
private enterprise, has been begun of late years on the 
western side of the bay, and a wall of dry rubble is being 
built for the purpose of cutting away a portion of land 
which is covered by the water at high tide, and which will 
become the property of the contractor when finished. The 
direction of the wall is almost perpendicular to the quay 
and old pni, of the town. It runs towards the south, and 
will be 5,618 metres in length; the space of ground cut 
away by it measuring 538 hectares, and 28 ares. Close to 
the town, and in this new made ground, is the station 
of the Ysabel second railway, which is to ioin Alar del 
Bey and Santander about 70 miles from each other, will 
be built. The third of the section into which the whole 
line has been subdivided, viz., from Alar to lieinosa, a 
length of 27 miles, is on the eve of being opened to the 
public, and a few experimental trips have already baen 
made on it. The produce of the province of Santander ia 
piincipally Indian com, or maize, and what is col- 
lected is barely sufficient to meet the wants of the inhabi- 
tants. Other kinds of grain are likewise cultivated, but 
in such small quantities, that it is not worth mentioning 
ii,.™ rjijjj jigyj. consumed by the people and that 



them. 



bought for exportation, comes from the interior of 
the countiy, chiefly from the mills or corn-factories 
situated on the canal of Castile, which iims from 
Alar del Bey to Valladolid. It is transported in carts 
drawn by bullocks, and the carriage is both bad and expen- 
sive, not only on accountof the length of time employed in 
bringing it to Santander, but likewise owing to the 
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bad state and condition to the com is brought in the 
carts, which are open conveyances, or at most badly 
covered. Hence, too, the reason why so many cattle being 
necessary for the traffic on the roads, sucli great quantities 
of hay are required, the landowners allowing grass to 
be grown in their fields in preference to corn. The 
regular trade of Santander is almost entirely \Yith the 
island of Cuba, to which island the flour from Castile is 
principally exported, bringing in return sugar, coffee, and 
rum ; cocoa or cacao from La Guayra, and a few ship- 
ments of fish from Norway, Newfoundland, and Shetland ; 
timber, planks, and also hides, oil, and rice, from the 
South of Spain, form the articles of commerce, though in 
small quantities compared with other substances re- 
quired for human food. When there are bad harvests in 
other countiies, it has been observed that trade becomes 
brisker in Santander, particularly in the exportation of 
flour, which is then brought down in large quantities from 
Castile. At present, also, great activity prevails in this 
branch of commerce, though contrarily to its natural 
course, the corn being brought from France and England 
for importation into Castile, as the granaries in the latter 
part of Spain became nearly exhausted during the last 
years, owing to the large quantities that were exported to 
the two former countries. Since the line of steamers has 
been established, plying direct from Santander to Nantes, 
and likewise between the former port and Bayonne, Liver- 
pool, and Hamburgh, calling occasionally at other places, 
such as Southampton, other classes of merchandise are 
received, principally silk, cotton, and woollen goods, 
also chemicals, drugs, and machinery, but almost 
wholly for the interior of Spain. According to the returns 
of trade, the value of such diffei-ent classes of articles 
ascended in the year 1856 to £591,885 sterling, it being 
scarcely possible to certify the weight, measure, and con- 
tents of each bale, owing to the circumstance of their having 
been imported as transit goods, and, consequently, valued 
in a lump. One of the great articles of commerce in this 
province, (Vigo, Spain,) is the pilchard (Sardinian). The 
quantity of this fish caught on the coast, and in the bays 
along the coast, was much greater a few years ago. At 
present it may be reckoned that 600,000,U00 are caught 
yearly; of which 200,000,000 are consumed in the 
province fresh or slightly cured, whilst 400,000,000, or 
20,000 casks, weighing 12 quintals each, are salted and 
exported, chiefly coastwise, to ports in the Afediterra- 
nean, or on the north coast of Spain, some being 
exported to the Spanish colonies, to poiis in South 
America or to Sicily. In this branch of industry alone, 
the value of 20,000 casks of pilchards exported may 
be estimated at 600,000 dollars, equal at par to 
jei20,000, and the 200,000,000 retained for consump- 
tion in the province amomits to 60,000 dollai-s, or£12,000, 
making together a yearly product of 6B0,000 dollars, or 
£132,000. The last seawn the fishery of the pilchard has 
been very abundant, and its value may be estimated at 
1,210,000 dollars, or £242,000. The oil of this fish also 
forms an article of commerce, and 10,749 gallons were ex- 
ported in 1856. It is also consumed in the country by the 
lower classes for lighting, and tlje lees are purcliased for 
tanneries. At Tubia, near Ferrol, are the splendid copper 
works belonging to the Spanish Government, where copper 
coin was cast about four years ago. It is now employed 
in the manufacture of copper in slieets and nails furnished 
to tlie royal arsenal at Ferrol, and also sold to the trade 
generally. The copper ore is the produce of the mines 
of liio Tinto, in Andalusia. 



f 0ine UnaprHimt. 

♦ 

" A NEW MOTIVE FORCE." 
Sib,— A paper appeared in No. 494 of the Journal, by Dr. 
Meachin, on a " new projectils force," and he alludes 



also to a "new motive force." Two correspondents 
have made some remarks chiefly on the "projectile 
force," but it is perhaps owing to the fact that the " new 
motive force" is treated of only subordinatcly, that it has 
escaped the attention of many of }'our readere, far more 
competent to deal with such a subject than your present 
correspondent ; but there are certainly some parts of the 
communication that ought not to pass unnoticed, as they 
have appeared in a Journal with so great a circulation, 
and possessing so much authority and influence with num- 
bers of practical men, who probably have not the opfwrtu- 
nity of following the more technical and scientific (but 
not the less real) bearings of the subject. It is to this 
" new motive force" alone I wish to draw attention. 

Dr. Mcscliin's are evidently only hypothetical ma- 
chines, and every one who has devoted any attention to 
sucii topics, has no doubt quickly discovered the very great 
difference between drawing up such a general scheme on 
paper and the practical carrying out of such a design in a 
working engine. One of your correspondents apologises 
for de!<ignating " Mr. Meschin's proposal a theory because 
every (losition assumed by that gentleman has separately 
passed through the ordeal of practical demonstration by 
eminent men." While discussing even the unbending 
laws of nature, it is no doubt policy (to put it in no stronger 
light) to pay the strictest attention to the laws of courtesy 
and good fellowship in alluding to writei-s whose views 
are being canvassed ; but in the sentence quoted above, is 
not tmth sacrificed (no doubt unwittingly) to the natural 
wish to wind up the note with a compliment? To com- 
mence with what maybe designated — for the sake of easy 
reference — the four axioms with whicli Dr. Muscliiii 
starts (vide page 410), what " eminent man" lias " prac- 
tically demonstrated" the decomposition of water by fric- 
tional ele3tricity, or even by thermo-electricity, except 
in minute quantities, which are quite out of the question 
in the present case ? Allowing, however, the possibility 
of such a decomposition in quantity by friction, or as it 
may no doubt be done by magneto-electricity, there must 
be a motive power to start with, and doubtless the cheapest 
available method would be the use of steam power, as in 
the case of the North Foreland Liglithouse, where a 
steam-engine was used to produce the electric light through 
tlie agency of magneto electricity. If this be so, it there- 
fore follows that Dr. Mescliin'a second and third axioms 
cannot be rendered available for the economical produc- 
tion of a ■' new motive force," unless in some part of his 
circuit of operation he manages to get to the " blind side" 
of nature, and induces her, by his manipulations, to give 
him a larger amomit of force than the experience of all 
other investigators has led them to think can be pro- 
duced; for no law of physical science has been more 
clearly.or more fully established, both by mathematical 
and experimental demonstration, than this — " an equiva- 
lent of matter in changing its form will produce an 
equivalent of force," and no more, whatever ingenious 
devices may be brought into operation. The delicate ex- 
periments of Joule, and the elaborate mathematical and 
experimental researches of Professor W. Thomson, not to 
mention other eminent physicists, have fully demonstrated 
tlie correctness of these views, as old, at least, as Liebig's 
earlier publications, and ably put forth many years since 
by Grove, in his " Correliition of Physical Forces." Any 
inventor who ignores this law will certainly do so to his 
disappointment and loss, and the shelves of the Patent 
Office contain many recent instances of this, so that 
it may be useful again to draw attention to it. The law 
just alluded to must also set aside the economical use of 
voltaic electricity as the source of the "new motive force." 
This may most certainly be aflirmed in the present state 
of science, and it is difficult to conceive of any modification 
or improvement of tlie galvanic liatteiy which can enable 
it to comiiete with coal as the source of mechanical iwwer. 
The point alluded to at page 414, " If some method could 
be discovered of making the products of thebatteiy nearly 
as valuable as the zinc, or other agent used, the great 
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piolilcm would bo Bolved," has not escaped more practical 
invcKtigatora, and it lins been tlie subject of moi'o than one 
latent. Dr. Wat.son's appeared to lie the most hopeful, 
and excited some attention ; it was taken up by a public 
comiiany, but appeal's to liavo l)een a failure. Tin's ob- 
jection to tlie application of electricity, as a source of 
motive power, has been repeatedly brouglit before the 
public in connection with electro-magnetic machines. 
ProfefKor Hunt read a ))aper before the Society of Arts on 
the suliject in 185 1, and although Dr. Meschinmay reply 
that his ■■ new motiveforce" is a very difterent thing from 
electro-magnetism, he will find it a very difficult task to 
expect men of science to believe for a moment that his 
proposed method for developing motive power is not sub- 
ject to the alx)ve law. 

At page 414, Dr. Meschin says, " The proposed electric 
gas engine and electric gas gim are original ideas." 
l)ating from Cliancery-lane, it is a wonder the writer has 
never thouglit of taking a two minutes' walk just to look 
into that re|x>sitory of " original ideas," the Patcnt-ollicc. 
If he had done so, lie would have had little trouble in 
finding out that his ideas have been embodied in many 
patents, some nearly ten years old ; there is one as long 
since as 1840, whicli 1 think will be found nearly akin to 
it ; liiit as the oflice is open to all, and all the patents con- 
nected witli electricity, up to a recent date, are tabulated 
in a fci)arate volume, so titat any one interested in the 
matter can in five minutes see for himself, it is needless 
to Ih3 moit! explicit at present. 1 tliink it is No. 676, 
A.D. 1863, whicli looks very much like a peqietual motion 
machine, in which Grove's gas battery is transplanted 
from the philasophical laboratory (w)iere it has been 
hitlierto almost a scientific curiosity or toy) to the engine- 
room of the meclumic to supersede tlie steam engine. 
This proposed engine, if 1 recollect rightly, Ti-as refeiTcd 
to at the time with commendation, and in terms of large 
ex|)ectBtion, in " Tind)8' Year-Book of Facts," a popular 
volume by an author of some repute, and therefore it is 
the more to be regretted that soma wild schemes are 
annually chronicled by it as " facts" witliput apparently 
the slightest discrimination as to their usefulness or even 
practicability. 1 am, &e., 

W. SYJIONS, F.C.S. 
17, St. Mark'a-crcBccnt,'10th June, 18C2. 



RECREATION IN MECHANICS' INSTITUTES. 

Sib, — If Institutes designed especially for working men 
ftre to prove really efficient in influencing for good the 
great niajoiity of our industrious population, the provision 
of amusement for leisure hours and occasional holidays 
must form an element, and that not the least in their 
operations. Relaxation from the toils of labour may difier 
in kind and in degree, according to the nature of the 
employment and its ordinary effects upon the bodily 
frame, but in almost eveiy case something is required 
which maj' I}c cliaracteiised and felt as real enjoyment, 
and much will depend upon the mode in which it is 
carried out, for us influence proving beneficial or 
otliei-wise. One of the strongest oljections to the early 
closing movement was the belief.— perhaps too well 
founded — that many would occupy the coveted leisure in 
dissijiation and intemperance, whilst the demand for occa- 
sional public holidays, in order to lessen the desecration of 
tlie Lord's Day, was met by a similar objection. 

If, liowever, the managers of the Mechanics' Institutes 
were to devote their serious attention to the best means of 
rendering such intervals really profitable, not only would 
such olijcctions lie removed, but tlie arguments in favour 
of occasional public holidays would be materially 
strengthened. The men have by their labour acquired the 
right to spend the wages of their Industiy, and while they 
will execute this right according to their own will, it more 
often depends upon the judicious guidance of others, and 
the systematic organisation of a local Institute, whether 



Institutions are at present constituted, they offer the in- 
struction to bo aiForded by classes, libraiy, reading-room, 
or lectures, and if these be not appreciated, which i>y the 
majority tliey are not, the working classes are at once 
condemned for being insensible to all attempts for tlieir 
mental and moral improvement. The charge may be 
tmc to a certain extent, but it is too often owing to the 
little endeavour which has been made to give the amuse- 
ments of our working peojde a protitablo direction. 

In country towns during the summer months much good 
may lie done by having a cricket club as a i>ai't of the 
Institution, the bats, balls, &c., being provided, and proper 
order as well as attendance, to give interest to the game, 
being secured by rules. In places near a broad i ivcr, row- 
ing forms a healthful lecreation, and small prizes may oc- 
casionally be awarded to the successful in com|x:tilion. 
In otiier places — for much will depend u|)on tlic nature of 
the locality — there may be foot-races and atliletic spurts 
such as Englishmen delight in, and if under the aus|iic(.'s 
of the Institute, small fines might be levied for foul lan- 
guage and other intein|)eratc conduct. 

It is, however, in the long evenings of winter, when the 
public-house proves the strong temptation to so many, that 
a countcr-attractii)n is tlio most needed. It is then that 
the Institute should strive the most to bring all within 
its influence, and by adapting its ofl'ered advantages to the 
feelings and inclinations of those whom it seeks to collect 
within its walls, obtain that appreciation tlie absence of 
which is now so much lamented. In the North o( 
England especially, and in most other jiarts, music, 
both instrumental and vocal, rarely fails to prove at- 
tractive ; and whilst much advantage is gained from large 
numbei-s, the working-man has only the public-hoaso 
concert unless the Institute provides a siniikr untertaiu- 
ment. 

It is gratifying to observe, from the letter of air. Joups, 
of Dudley, that some attempts in this direction have been 
made aniongst the numerous population engajjed in the 
collieries and iron-works of South St;iHbrdshirc, and that 
so for they have proved successful. It is by such persons 
that relaxation is most needed, tlicir labour being ex- 
haustive of tlieir physical energies; but tliero are many 
others, with less excuse for such indulgence, wlio can only 
be influenced by similar means. But oven entertainments 
ostensibly and chiefly for amusement need not be entirely 
so. The glee, or the chorus, or the song, or the overture, 
may alternate with the reading of something more in- 
structive, and the word in season may often be productive 
of future fruits though immediate i-esults may not bo al- 
wavs apparent. 

it may be argued, as it has often been, that Mechanics' 
Inr'itutes are for the promotion of literature and science, 
and that the encouragement of mere aumsement is beyond 
their province as well as a lowering of their character. 
"This may be true, but on the other hand, if learning and 
its nmnilbld advantages have no charms for the working 
man fur whom the means of self-improvement liave been 
provided, is it not true wisdom, if the end sought be the 
improvement of the uninstructed, the teacliing of the un- 
tauglit, to seek it by the best means that may be attainable? 
The working man, however ignorant, or oblivious of his own 
good, is a free agent, and if he will not be tempted within 
the walls of the Institute by the useful which has licen 
provided, itisceilainly deserving of consideration whether, 
by the more attractive nature of the advantages ofliii-ed, he 
may not be gained to take the first step to his moral 
amelioration by forsaking the public-house. 

If our working population were once brought within the 
influence of the Institute by inducements to become mem- 
bers, many opportunities might be found for improving 
the acquaintance. In the society of better informed men, 
ignorance might liecome ashamed of its own inferiority, 
and be stimulated to better aspirations. It is in the com- 
pany of their equals or inferiors that men fail to acquire 
any desire to become better, but as even cowards fight 



the recreation shall piove a bane or a blessing. As most \ courageously in brave company, somtellectually the same 
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spirit to emulate their fellows may be excited if they are 
brought iu association within tlio Institute, where mental 
cultivation has ostensibly a prominent place. 

Let me hope that this subject maj- be still further 
elucidated at the approaching Conferonco at the Society 
of Arts. I am, dec, 

BARNETT BLAKE. 

Leedt, f th Jane, 1802. 



THE PATENT LAW. 



Sib, — I was much pleased to see the letter on this sub- 
ject by Mr. Canipin, inserted in the Journal for May ICtli, 
page 444, because it confirms or corroborates every posi 
tion assumed by me in regard to the law of patent right, 
and I only beg a small tipiiue in order to point out one or 
two errors which I find in that gentlouiaii's communication. 

It may possilily ha tlie case, as Mr. Campin asserts, tliat 
Sir VV. Armstrong found out tlio same tiling, tliat is to 
8ay,a mode of manufacturinglieavy ordnance with wrouglit 
iron, for whicli Sir William obtained a patent in 1838; 
but it should be observed that the same process was 
described .ind published by me in tiiis Journal, in tlic 
immber fur December lutli, 1854, some three or four 
years before tlie date of Annstrong's [ratent. 

Mr. Campin is in error wlicn lie supposes that Govern- 
ment liad forgotten my invention, whiuli was laid before 
the Board of Oixlnance in January, 185C, because from 
that date to tlic present time, tlicre lias been a constant 
correspondence licpt up on this subject Iwtween the Board 
of Urduance, the War, Oflice, and uiyself ; and I liave a 
iwtition now lying Iwfore I'arliamcnt praying for acUnow- 
ledgment or compensation for tiio injur3' I Iiave sustained. 

Mr. Campin further presumes, very erroneously, that I 
could not stand any amount of " bailgering" from Govern- 
ment oflicials. What I could not stand was the risk and 
cx|K-nse of a patent riglit lottery ticket, or, still less, tliat of 
constructing, at my own piopcr cost and cliarge, a full- 
sized ten-ineh piece of ordnance for trial and proof by the 
ex|ieriniental committee of the Itoyal Arsenal at Wool- 
wich. 

Finally, I beg to say that I didai^piirc tlalut by laying 
the whole process before the Ordnance Select Committee, 
in wliose possession the plans and process still remain. 
1 am, &e., UKXKY W. KEVELEY. 

Farkstone, Poole, Dorset. 



PARLIAMENTARY 

♦— 



REPORTS. 



Par 
Numb, 
IsC. 
2M. 
220. 
227. 
111. 
113. 
114. 

lis. 

116. 
117. 



228. 
236. 



SESSIONAL I'UINTED PAPEUS. 
DtKureil on Hay, Ibfh 1862. 

SthooU— Kctunis. 

Coals (Woolwich and rort<iuouth)-~Rctnrn. 

Public Accounts— I'irst Itcfort ftuiu CimunlttM. 

Navy (Pursers) — Kcturn. 

Bills — Crown I'rivato Estates. 

„ Universities ( Scotland ) Act Amendment. 

„ IfOcai Guvcrnmeut Supnlemcutal. 

„ Elections tor Counties (Ireland). 

„ Elections (Ireland). 

„ Public Houses (Scotland) (as amended in Committcs, 

ami on rc-cominitmcnt j. 
Bebcliton in China, and Trade In the Yang-Tn-Kiang River 
— Maps. 

Delirereil on lilh Man, 18<i2, 
Eeclcsiastical Commission (Ireland)— Annual Beport and Ac- 

count. 
Goi°ernmcnt Property— Return. 



MEETINGS FOR TUB ENSUING WEEK. 

MoN British Architects, S. 

TuES. ...Statistical, s. 1. The Rev. Edward (iUlctt, " A I'lan for the 
Collection of Agricultural Statistics." 2. Mr. Jno. Ulovcr, 
**0n the Statistics of Tonnage during tlio first decade 
under the Navigation Law of 1S40." 

Architectural Museum, South Kensington, 8, The Iter. 
Thomas James, M.A., " On Laboui'ers' Cottages and their 
bearing upon Archltecturf." 

Ethnological, s. 1. Mr. John Crawfurd, " On Colour .is a 
test of Uaco." 2. Mr. K. S. Poole, " On Egyptian Eth- 
nology." 
Wki>. ...Aleteorologtcal 7. Annual Meeting. 

Geological, S. 1. Professor J. II. .lukcs, " On the Mode of 
Formation of some of the Biver-valleys of the South of 
Ireland. 2. Uev. Professor S. llaugliton, " On the (iranitcs 
of Donegal." 3. Mr. E. W. Uiuney, " On the Upper Coal- 
measures of Ayrshire." 4. Protesjior James Nicoi, "On 
the iieologieal Structure of the .Southern Cjrampians." &. 
Mr. S. 11. Becklos, " On some Kootpriiits in the Wcnlden 
of the Isle of Wight, Uastin^'s, and Swaiuigc." ti. I'ro- 
fcssor T. U. Huxley, *' Ou'a Stalk-eyed Crust;iceau from 
the Coal-measures. 
Tnini8...Royal, s}. 

Antitiuarica, 8}. 

Jjinnsean, 8. 

Chemical, 8. 

Numismatic, 7. Annual Meeting. 

Philosophical Club, 6. 
FBI Koyal Inst., s. Professor Faraday, " Oa Qas Glass Fur- 
naces, etc.*' 

R. Horticultural Soc., 2. 
Sit Asiatic, 3. 



Copies of the undermentioned Papers, presented by Command, will 
be delivered to Members of I'arliament applying for the same at the 
Oflice for the Sale of Parliamentary Papers, House of Commons: — 

30. Poor Relief (Ireland) — Annual Report. 

31. Charitable Donations and Boiucsts (Ireland) — Seventeenth 

Report. 

32. Convict Prisons (Ireland) — Eighth Report. 

33. Turnpike Trusts— General Report from Sccretaij of State. 

• naUered on lilh and l»lh May, 1862. 
232. Tyrone Assizes (Jury Panel) — Return. 
210. Canada(Hali£ix,&c. Railway)— Copy of Official Commuuiea- 

tions, iic, 
240. Metropolis Local Management Act — Return. 

250. Civil Services— Supplementary Estimate (Class 4). 

251. Civil Services — Supplementary Estimate (Class 6). 
47. Bills — Fisheries (Ireland). 

121. „ Universities (Scotland) Act Amendment (No. 2). 

122. „ County Surveyors (Ireland). 
Occupation of Lagos — Papers. 

Del'utred on iOth May, 1862. 
213. Exchequer — Account. 

221. Fires in the Metropolis — Report and Evidence. 
239. Longford County Election — Returns. 

Delivered on net May, 1862. 
61. Local Acts — Admiralty Report. 

23S. Metropolis Turnpike Uoads -Thirty-sixth Report of the Com- 
missioners, 

242. Queen's Colleges (IrcLind) — Returns. 

243. Limerick Mail— Copy of Correspondence. 

253. Army (Cast Horses)— Return. 

254. Military Survey (London) — Return. 

160. Sewage of Towns — First Report from Committee. 

119. Bills— Salmon Fisheries (Scotland) (amended) 

123. „ Education of Pauper Children (amended by the Select 

Committee). 

Belitered on 22K(i May, 1S62. 
220. Highways BUI— Minutes of the Proceedings of the Select Com- 
mittee. 
234. Galle Harbour (Ceylon)— Return. 

246. Tea, Coffee, &c. — Keturn. 

247. Sugar Duties— <^opy of a Memorial. 

252. Civil Services — Supplementary Estimate (Class,?). 
215. East India (Paper Aloney) — Return. 

120. Bills — Lunacy (Scotland) (amended) 

124. „ Unlawful Oaths (Ireland) Act Continuance. 
France — Convention relative to Joint Stock Companies. 

Delivered on 23i'i! May, 18C2. 
230. East India (Covenanted Civilians)— Return. 
23s. Tobacco— Return. 
241. (Queen's Colleges (Ireland) — Returu. 

127. Bills — Artillery Ranges. 

128. „ Sandhurst Vesting. 

129. „ Jurisdiction in llumieidcs. 

130. „ Inclosure (.18 amended by the Select Committee.) 
United States of America— Treaty for the Suppression of the 

African Slave Tr.ide. 
Education— Minute of the Committee of Council confirming the 
Alterations of the Revised Code of Regulations, 

Skssiox 1s61. 
324 (C.) Poor Rates and Pauperism— Return (C). 

Delivered on 24</i and 2CfA May, 1862. 

248. Industrial Schools— Returns. 
262. Navy — Kcturn. 

264. Royal Dublin Society— Return. 

265. Railway and Canal Bills— Seventh Report from the general 

Committee. 
267. Church Building Acts, A-c— Return. 
214. East India (Sikkim Expedition)- Return. 

266. East India Communication— Report flrom Committer. 
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126. Bills— Partnership Law Amendment. 
134. „ Iliflo Volunteer Grounds Act (1860) Amendment. 
86. 1, Juries. 

Public General Acta— Caps. 12, 13, 14, 15, 16, IT, 18, 19, 20 
and 21. 

Delirtred on i'th Itay, 1862. 

260. Licensed Trades and ProfcBsions— Ueturn. 

261. Military Reserve Fund — Account. 
269. Pier and Harbour Act— Report of the Board of Trade. 

132. Bill — Clergj Relief (as amended bjr the Select Committee). 
Mexico — Correspondence (Part 2). 

Delitered on nth May, 1862, 
229. Railways — Ueturn. 
258. Landed Estates Court (Dublin) — Return. 
263. East India (Bengal Army)— Return. 
268. Children in Workhouses — Return. 
277, Spithead Forts — Paper. 
125. Bills— Tr.ilce Savings Bank. 

136. „ Highwa}-s (as amended by the Select Committee, and in 
Committee. ) 

Delittred on 29<A Uay 1862. 

272. Htlttia (Ireland)— Returns. 

273. Holyhf^ad and Kingstown Mails — Return. 

275. East India (Military Letter)— Return. 

133. Bills — Police and Improvement (Scotland) (amended). 
136. „ Merchant Shipping Acts, kz. Amendment (amended in 

Committee, and on re-commitment). 

138, „ Police (Counties and Boroughs). 

Delitered on 30fA Ifay, 1862. 
256. Canada (Mr. Ryland's Claims)— Return. 

276. Kational Defences— Return. 

139. Bill — Salmon Fisheries (Scotland) (as amended in Committee, 

and on re-commitment.) 
North America — Despatch from Lord Lyons respecting the 

Reciprocal Treaty (No. 10). 
China — Further Papers relating to the Rebellion. 

Delivered on 3l8t May and 2nd June, 1862. 
43 (4.) Trade and Navig.ition Accounts (30th April, 1862.) 

274. Trade of Certain Ports — Accounts. 
278. Lunacy — Return. 
280. Middle Level Drainage — Return. 
283. Railway and Canal Bills— Eighth Report from the General 

Committee. 
190. Wine— Return. 
257. Transatlantic Steamers — Return. 
218. Railw.iy and Canal Bills— Ninth Report from the General 

Committee. 
291. Army, Ac. — Account of Receipt^and Expenditure. 
294. Public Expenditure — Returns. 
118. Bill— Tramways. 

Delivered on ard June, 1862. 
3D. Kailway and Canal Bills (154. Kent Coast Railway)— Board of 
Trade Report. 
284. Vessels and Tonnage, &c. — Return. 
212. Trade Marks Bill and Merchandise Marks Bill— Report bam 

Committee. 
233. Prisons — Return. 

244. East India (Finance and Rerenuo Accounts)- Paper. 
137. Bills — Companies, jkc. (amended). 

142. „ Ballot. 

143. „ Naval and Victualling Stores. 

144. Parochial Assessments (as amended by the Select Committee). 

Denmark (Surrender of Prisoners) — Convention. 
France (Naval and Military Farces— Copy ot Reports. 



Dated 2nd May, 1862. 
1299. R. A. Brooman, 166, Fleet-street— Imp. in apparatus for super- 
heating steam. (A com.) 

Dated 9th May, 1862. 

1387. G. F. Orctner and J. H. C. Sandilands, 1, Golden-square— Imp. 
in the construction of pi<inofortcs. 

1388. T. Mcllroy, 260, Oxford-street- An improved invalid bedstead. 

1391. W. Eddington, Jun., Chelmsford, Essex— Imp. in portable 
grinding, chaff-cutting, and corn-crushing machinery. 

1392. F. P.B.Mayall, Warrington, Lancashire— Imp. in dyeing mixed 
or plain fabrics and yarns. 

Dated 13th May, 1862. 
1443. W. Clark, 63, Chancery- lane - Imp. in app.iratus for generating 
motion in fluids, applicable for raising and forcing water, pro- 
pelling and otherwise in the distribution of motive power. 
(A com.) 

Dated Uth May, 1862. 
1461. n. C. R. Joubert, 18, Maddox-strcet— Imp. in raising musio 
chairs, stools, or seats. 

Dated Wh May, 1862. 
1486. F. B. Anderson, Birmingham— Imp. in watches and other tlm« 
keepers. 

Dated lith May, 1862. 
1512. P. C. Kirkman, Crouch-end, Hornsey, and R. Swift, Hounslow 

A new and improved Joint for uniting or flxing posts and 

rails of bedsteads and other articles of furniture, posts, and 
rails in fencing, in the construction of framework for conser- 
vatories, emigrants and other portable houses. 
Dated 22nd May, 1862. 
1542. E. Do la Bastida, 43, Hart-street, Bloomsbury-sqnare— A new 

firocess for the production of designs in relievo, and in deepen- 
ng on sheets of india-rubber of any length whatever. (A 
com.) . 

1544. J. Necdham, Piccadilly- Imp. in brcech-loading flrc-arms, and 
in cartridges for such fire-arms. 

iKrENTIO!! WITH COMPLETK SPECIFIOATIOS FiLID. 

J. Betteley, Liverpool— Imp. in shipbuilding, and in rendertnc 
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I. Betteley, Liverpool— Imp. in ship] 
ships shot proof.— 3lBt May, 1862. 



PATENT LAW AMENDMENT ACT. 



APPLtOAnOSS FOR PATRHTS Am PROTECTtOX ALLOTID. 

[Prom Gazette, June eth, 1862.] 

Dated 11th April, 1862. 
1116. A. Krupp, Essen, Prussia— Certain imp. in the manufacture of 
screw propellers. 

Dated 29M April, 1862. 
1247. J. W. Caley and F. Q. Caley, New Windsor— An improved 
textile fiibrie. 



Patents Sealed. 


[A-om Oatette, June tth, 1862.] 


Junetth. 


3118. A. Tonnar. 


3083. R. A. Booman. 


3129. .1. W. Friend. 


3087. W. Clark. 


3133. P. Qnantin. 


3093. J. A. J. Reider. 


3137. H. Appleby & H. Harrison. 


3099. D. Vogl. 


3246. J. Molntyre. 


3109. J. Potter. 


339. A. V. Newton. 


3110. J. Leeming. 


841. W. L. Winana. 


3113. W. Lightfoot. 




Patehts on wmcn the Stakp Ddtt or £60 has ieer Paid. 


[/Vom aatette, Jane 10/ft, 1862.] 


June 2nd. 


1407. M. J. Haines. 


1354. S. Wood, J. Wood, and P. 


1425. A. Smith. 


Billington. 


1431. W. Brown and S. Bathgate. 


Juneith. 


/tni<6{ft. 


1383. J. Ferrabee. 


1423. H. L. Corlett. 


1466. J. Combe and R. Smalpage. 


June 1th. 


June Uh. 


1394. J. Henderson, W. Hender- 


1384. W. Green. 


son, T. Bagley, and S. 


1400. A. V. Newton. 


Holdsworth. 



Patehts oh wnion the Stamp Duty or £100 has beek Paid. 
[From Oatette, June lOtt, 1862.] 

1318. C. P. Varley. 
June Gth, 

1316. J. S. Nettlefold, E. J. Net 
tlefold, and J. H. Nettle- 
fold. 



June 3rd. 
12)4. O. Green. 

/»n< ith. 
1292. O. Hopper. 
1294. J. Robertson. 

1299. J. Ramsbottom. 

1300. J. Bunde. 



1321. J. Robinson, 



LIST OF DESlaNS FOB ARTICLES OF XmiillY REQISTERED. 



".Sil.S! 


Sate of 

Beylilration. 


mua. 


Kame. 


Address. 


4483 
«481 
4t8S 


May IT. 
June 3. 


Cap PracUce J 

A Compound Protractor 

A Camponnd Collar and Cravat, to lie \ 

called the "Olym^e." / 


Richard George C<def 

I ComuinderHay, R.N.,ft') 
\ J.B.Stebbhig,F.K.A.8./ 

BoVt FnmeH and Ed. Fonen. 


Fleetwood. 

Soathampton. 

11, Tromp-street, City, E.C 



